Altered phosphorylation but no neurodegeneration in a mouse model of tau hyperphosphorylation.
The role of hyperphosphorylation of tau in Alzheimer's disease is still unsolved. Here we describe a novel transgenic mouse model, expressing a pseudohyperphosphorylated (PHP) variant of the longest human CNS tau isoform in forebrain neurons. We report that pseudohyperphosphorylation decreases phosphorylation at T205 while other sites (T212, S262) are less or not affected compared to mice expressing wildtype tau. Despite the differences in phosphorylation, the subcellular distribution of tau is not affected and mice do not develop highly aggregated states of tau. PHP tau expressing mice do not show any evidence for neurodegeneration as determined from morphometric measurements of neocortical regions, caspase activation, analysis of mitochondrial dysfunction, or determination of spine densities. In agreement, no differences in learning and memory are observed. The data indicates that moderate levels of modified tau alone are not sufficient to induce tau aggregation or neurodegeneration in transgenic mice. With our model it becomes possible to study the effects of hyperphosphorylation at conditions which may prevail in an early preaggregation state of the disease.